Neuroimaging data have shown that activity in the lateral posterior parietal cortex (PPC) correlates with item recognition and source recollection, but there is considerable debate about its specific contributions. Performance on both item and source memory tasks were compared between participants who were given bilateral transcranial direct current stimulation (tDCS) over the parietal cortex to those given prefrontal or sham tDCS. The parietal tDCS group, but not the prefrontal group, showed decreased false recognition, and less bias in item and source discrimination tasks compared to sham stimulation. These results are consistent with a causal role of the PPC in item and source memory retrieval, likely based on attentional and decision-making biases.
Introduction
Neuroimaging studies have consistently shown activity in the lateral posterior parietal cortex (PPC) during episodic memory retrieval (Kahn, Davachi, & Wagner, 2004; Shannon & Buckner, 2004; Wagner, Shannon, Kahn, & Buckner, 2005) . Specifically, the PPC was more active during retrieval of studied than unstudied items (Cansino, Maquet, Dolan, & Rugg, 2002; Henson, Hornberger, & Rugg, 2005; Wagner et al., 2005) , and source memory judgments compared to item memory judgments (Dobbins, Rice, Wagner, & Schacter, 2003; Hayes, Buchler, Stokes, Kragel, & Cabeza, 2011; Hutchinson et al., 2012) . Lesions to the PPC, however, did not produce amnesia (e.g. Haramati, Soroker, Dudai, & Levy, 2008; for review see, Corbetta & Shulman, 2002) ; PPC damage primarily resulted in deficits in attention (Bays, Singh-Curry, Gorgoraptis, Driver, & Husain, 2010; Steinmetz & Constantinidis, 1995) . Thus, the contributions of the PPC to memory accuracy is likely to reflect attentional processes (Cabeza, 2008; Ciaramelli, Grady, & Moscovitch, 2008; Wagner et al., 2005) . Because lesion studies are limited in that behavior can also reflect encoding deficits or functional recovery (Corbetta, Kincade, Lewis, Snyder, & Sapir, 2005; Kolb, Brown, Witt-Lajeunesse, & Gibb, 2001 ) and neuroimaging studies are correlational, the goal of this experiment was to test the role of the PPC in memory retrieval by directly manipulating cortical activity in intact neurological populations using transcranial direct current stimulation (tDCS). We compared performance on item and source memory tasks with active tDCS over the PPC to both sham tDCS and tDCS over the prefrontal cortex (PFC), another brain region that has been implicated in memory (Cansino et al., 2002; Rugg, Fletcher, Chua, & Dolan, 1999; Shimamura, Jurica, Mangels, Gershberg, & Knight, 1995) . TDCS is a technique by which weak electrical currents are applied at the scalp by means of two electrodes, one stimulating electrode, often referred to as the ''anode", and one return electrode, typically referred to as the ''cathode" (DaSilva, Volz, Bikson, & Fregni, 2011; Reato, Rahman, Bikson, & Parra, 2010) . Application of tDCS has been shown to alter the likelihood of neuronal excitation in the cortex of non-human animals (Bikson et al., 2004; Reato et al., 2010) and humans (Antal, Kincses, Nitsche, Bartfai, & Paulus, 2004; Nitsche & Paulus, 2000) . Notably, the effects of tDCS can be modulated by the charge of the overlying electrode, such that excitability under the anode increases while the excitability under the cathode decreases, at least in the case of primary visual and motor cortices (Antal et al., 2004; Nitsche & Paulus, 2000) . Interestingly, bilateral montages, which place http://dx.doi.org/10.1016/j.bandc.2016.06.009 0278-2626/Ó 2016 Elsevier Inc. All rights reserved.
